cardiomegaly. The ECG showed sinus rhythm with evidence of right ventricular hypertrophy. Blood gases (patient breathing air) revealed pH 7.49, Pac02 25 mmHg, and P a o 2 62 mmHg. Full blood examination and electrolytes and urea were normal, but liver function tests revealed mild hepatocellular damage. Angiography showed a small right femoral artery with extravasation of contrast into a false aneurysm of that artery.
Drug therapy had consisted of digoxin 0.25 mg daily, frusemide 40 mg daily, and potassium supplements. She had been receiving warfarin 3 mg daily for approximately 12 months. Warfarin was ceased six days prior to surgery and low-dose heparin 5,000 units 8 hourly was substituted. No heparin was administered prior to anaesthesia on the day of surgery, and coagulation tests carried out on the day prior to surgery had returned almost to normal.
The patient was premedicated with pethidine 25 mg and promethazine 12.5 mg intramuscularly approximately one hour prior to preparing for anaesthesia. Monitoring set up prior to induction of anaesthesia consisted of ECG, arterial blood pressure and blood gases using a radial artery cannula, central venous pressure, pulmonary artery pressure and pulmonary wedge pressures using a pulmonary artery catheter inserted via the right internal jugular vein. An epidural catheter was placed at the LI-L2 interspace uneventfully. After a test dose of 1.5070 lignocaine, 2 ml, a further 15 ml of 1.5070 lignocaine was then carefully injected for the operative procedure. The patient received oxygen via a Hudson face mask at 6 litres per minute. No other agents were administered for sedation. The haemodynamic changes occurring during the operation are shown in Figure 1 . Twenty-five minutes after the initial dose of lignocaine the arterial blood pressure fell to 85/55. This change was treated with infusion of polygeline and two doses of metaraminol (0.5 mg) intravenously. Following this episode of hypotension no other significant cardiovascular events occurred during the surgery, which was completed uneventfully in approximately one hour. Blood loss during surgery was measured to be 250 ml and was replaced with polygeline 650 ml over the operative and early postoperative period. Blood gases measured during the operative procedure were pH 7.49, Pac02 27 mmHg, and a Pa02 101 mmHg. The patient tolerated the procedure well and the postoperative recovery was uneventful.
DISCUSSION
The particular aim in anaesthetising patients with pulmonary hypertension is to avoid factors which would increase pulmonary vascular resistance. Kaplan 3 suggests hypoxia, acidosis, hypercapnia, hypothermia, and release or administration of catecholamines may all result in a rise in pulmonary vascular resistance as has nitrous oxide. 4 A rise in pulmonary vascular resistance could result in aggravation of right ventricular failure or a fall in venous return to the left side of the heart causing systemic hypotension. It was thought that epidural anaesthesia would be the safest approach to anaesthesia in this particular patient provided hypoxia was avoided and anxiety prevented. Epidural anaesthesia followed by heparinisation for vascular surgery has been found to be safe by Rao and EI-Etr 5 who reported their experience with 3164 patients. Sympathetic blockade produced by the epidural mjght also reduce pulmonary vascular resistance if the pulmonary sympathetic innervation which arises from T2 to T4 were blocked. However, in this case, it was unlikely that our epidural block would be sufficiently high to block the pulmonary sympathetic innervation. An epidural catheter technique was chosen, because it was thought that the dose of local anaesthetic agent could be titrated more carefully, and because the duration and extent of surgei"y was not certain.
There are two other case reports of epidural anaesthesia being used for patients with pulmonary hypertension. Sorensen l reported its use for vaginal delivery in a patient with the condition. The pulmonary hypertension gradually increased during the stages of delivery, and postoperatively the patient suffered progressive increase in her right heart failure, dying approximately nine days after delivery. MallampatP reported the use of epidural anaesthesia for a patient having an elective cholecystectomy who had anomalous pulmonary venous return and pulmonary hypertension. He used a low thoracic epidural anaesthetic and noted that there was no significant change in the pulmonary artery pr;essure following induction of epidural Anaesthesia and /l1lellsive Care, Vol. 12, No. 2, May, 1984 anaesthesia. His patient recovered uneventfully from surgery and he recommended that thoracic epidural block was a sound technique in situations where pulmonary hypertension exists.
Monitoring patients with pulmonary hypertension needs to be extensive except for the most simple surgical procedures. Pulmonary artery catheterisation allows measurement of pulmonary blood pressure, manipulation of which may then be carried out in order to prevent aggravation of right ventricular failure. The central venous pressure is of value in assessing right ventricular preload, but is misleading as a guide to left ventricular preload. 6 In our patient we felt that pulmonary artery catheterisation was justified because of the severity of the patient's pulmonary hypertension and because of the possibility of considerable blood loss at surgery.
The management of hypotension resulting from epidural anaesthesia in patients with pulmonary hypertension is interesting. Many vasoconstrictor drugs will result in pulmonary vasoconstriction which will aggravate pulmonary hypertension. 7 The hypotension resulting from epidural anaesthesia in this patient may have been avoided by more Anaesthesia and Intensive Care, Vol. 12, No. 2, 1\10)" 1984 judicious titration of the local anaesthetic agent. Metaraminol used in this patient did result in a rise in both systemic and pulmonary blood pressures, but the rise in pulmonary blood pressure was not excessive.
